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(54) BEDEWING/CLOUDING PREVENTIVE ORGANIC MEMBRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a high-frequency excitation ion plating plasma-made membrane if 
methyl silicone resin on a substrate made of glass, plastic, or the like and, as required, to plasma-treat 
the membrane by a fluorine-containing compound, etc. 

SOLUTION: An organic membrane useful as a bedewing preventive material and a clouding preventive 
material which is excellent in durability and adhesiveness and the hydrophilicity and hydrophobicity of 
which are controlled can be produced. 
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"damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Dew condensation prevention and fog resistance organic film characterized by arranging high- 
frequency excitation ion plating plasma gaseous-phase membrane formation of methyl system silicone 
resin in a substrate front face. • 

[Claim 2] Dew condensation prevention and fog resistance organic film of claim 1 whose methyl system 
silicone resin is a thing mqre.than a kind chosen from the polymerization object or bridge formation 
object from hexa methyl disiloxane, pentamethyldisiloxane, tetramethyl disiloxane, trimethyl phenyl 
disiloxane, poly dimethylsiloxane, a poly methylphenyl siloxane, hexa methyl cyclotetrasiloxane, 
pentamethyl cyclotetrasiloxane, and tetramethyl cyclotetrasiloxane. 

[Claim 3] Dew condensation prevention and fog resistance organic film characterized by carrying out 
plasma treatment of the organic film of claims 1 or 2 by one "or more kinds of gas of a fluorine- 
containing compound, oxygen, a hydrocarbon, and an oxygenated compound. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to dew condensation prevention and the fog resistance 
organic film. It is related with dew condensation prevention and the fog resistance organic film useful to 
dew condensation prevention of the still more detailed wrap film for dew condensation prevention of the 
reflector glass of accessories, such as optics, such as a lens and glasses, glasses, and goggles, and an 
automobile etc. or antifog processing, and food packing, and the house for agriculture and the plastics 
film for tunnel cultivation, or antifog processing. 
[0002] 

[Description of the Prior Art] It is the physical heating approach which roughly divided and used heating 
by 1 heat ray, heating by the transparence electric conduction film, etc. conventionally as dew 
condensation prevention of a glass substrate, plastic film, etc. or an approach for antifog, and 2. The 
surface chemistry-approach of having used spreading of a watei^repellent coating, spreading of a 
surfactant or spreading of a hydrophobic ingredient, etc. is learned. 

[0003] Moreover, in plastic material, there is an approach in which a hydrophilic property and a water- 
soluble ingredient are made to mix, further, the film of these ingredients is created and the method of 
sticking this is also proposed. However, in the physical method of these, since a power source is needed 
as an energy source for heating or a heat ray is arranged, there is a possibility that **** of a field of 
view may occur. Moreover, in order that the transparent conductive film may form membranes, it 
becomes expensive in cost. The dew condensation prevention and the adaptation of the antifog 
approach which used the physical method for what is carried [ goggles / glasses, ] from these conditions 
are difficult. 

[0004] Moreover, since the conventional surface chemistry-approach is the applying method 
fundamentally, it has the problem that neither endurance nor an antifog property is enough. Moreover, 
although the approach of mixing a water absorption agent, a hydrophilic ingredient, a surfactant, etc. into 
an ingredient is excellent in respect of the fall of endurance, or the property, in order that a fall and 
transparency of the mechanical strength of an ingredient may fall, it has the problem that neither dew 
condensation prevention nor fog resistance ability can fully be demonstrated. 

[0005] The approach of sticking these films has the trouble that adhesion is impossible in the difficulty 
of the approach of fixing to homogeneity, and a curved surface further again. 

[0006] This invention is made in view of the situation as above, the fault of the conventional technique 
is canceled, and change is not given to original properties or endurance, such as a glass substrate and 
plastics, but it aims at offering the new policy in which functional dew condensation prevention and 
antifog processing are possible by low cost. 
[0007] 

[Means for Solving the Problem] This invention offers the dew condensation prevention and the fog 
resistance organic film with which high-frequency excitation ion plating plasma gaseous-phase 
membrane formation of methyl system silicone resin was formed by substrate front faces, such as glass 
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and plastics, as what solves the above-mentioned technical problem. 

[0008] That is, by forming organic coating by plasma gaseous-phase membrane formation as above- 
-mentioned, this invention gives a hydrophilic property and a hydrophobic function to front faces, such as 
a glass substrate and plastics, and performs antifog processing. 

^[0009] Furthermore, this invention also offers the functional organic film which comes to carry out 
plasma treatment of the above-mentioned organic film by which plasma membrane formation was carried 
out by one or more sorts of gas of a fluorine-containing compound, an oxygenated compound, a 
hydrocarbon, and oxygen. 
[0010] 

[Function] In this invention, the functional organic film is formed on a substrate front face by the above- 
mentioned configuration, and a hydrophilic property, hydrophobicity, etc. are controlled, and let the 
effectiveness and the antifog effectiveness of dew condensation prevention be a bigger thing. 
[0011] And by performing plasma gaseous-phase membrane formation in this case, the bond strength of 
the organic film and a degree of hardness are made big, and it considers as the high thing of practicality. 
[001 2] As a plasma forming-membranes method in this case, the high-frequency excitation ion plating 
method is adopted. 

[0013] This high-frequency excitation ion plating method is the approach of raising adhesion and the 
quality of membranous by evaporating the matter, carrying out plasma ionization of the part, adding 
electric field to this, accelerating, and making it vapor— deposit to a vapor-deposited body with big 
energy. It excels in points, such as the stability of plasma discharge, the homogeneity of membrane 
formation, and bond strength. TiN, TiC, aluminum 203, Si02, ITO, and Sn02 etc. — membrane formation 
of metal coats, such as a ceramic coat, and Au, Ag, aluminum, Cr, the plasma polymerization film of the 
organic substance, etc. is possible, and, also industrially, various application is actually made. 
[0014] Membranes will be formed in a vacuum housing and, as for the ultimate vacuum before membrane 
formation, it is desirable to consider as 1x10-6 - 1x10-4Torr extent. 

[0015] In membrane formation of the functional organic film of this invention, by about 150-400 degrees 
C, methyl system silicone resin can be heated and can be evaporated by resistance heating, induction 
heating, etc. Substrates, such as glass, plastics, a lens that consists of them or a metal, and ceramics, 
may be heated, and it is not necessary to heat them. 

[0016] Plasma membrane formation is performed by introducing inert gas and reactant gas, such as an 
argon and helium. In this case, oxygen, hydrocarbon gas, etc. can be introduced, reactant plasma 
membrane formation can be performed, and the hydrophilic property of the generated organic film and 
hydrophobicity, i.e., wettability, can be controlled. Also with inert gas, it becomes controllable [ the ] by 
selection of an operating condition. 

[0017] As for these partial pressure of gas, it is usually desirable to consider as 1x10-5 - 1x10-3Torr 
extent. 

[0018] in membrane formation of the methyl system silicone resin will come to be alike of silicone resin 
if the organic film is constituted, a polymerization object or a bridge formation object from hexa methyl 
disiloxane, pentamethyldisiloxane, tetramethyl disiloxane, trimethyl phenyl disiloxane, poly 
dimethylsiloxane, a poly methylphenyl siloxane, hexa methyl cyclotetrasiloxane, pentamethyl 
cyclotetrasiloxane, and tetramethyl cyclotetrasiloxane etc. can be used, for example. 
[0019] Moreover, as methyl system silicone resin, it is a degree type [0020], for example. 
[Formula 1] 
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[0021] hydrocarbon groups, such as the alkyl group in which <R may have the substituent, an alkenyl 
radical, a phenyl group, an alkylphenyl radical, an alkenyl phenyl group, and an aralkyl radical, — being 
shown — at least one R — a methyl group — being shown — the thing of the structure expressed can 
be used. ' .... /. i 

[0022] For the plasma treatment after membrane formation, moreover, for example, CF4 and C two F6, 
oxygenated compounds, such as ************, such as C two F4, CF2 CI2, and CF3 CI, CH3 OH, C2 
H5 OH, CH30CH3, and CF2 HOH, CH4, C three H6, C two H4, and C6H6 etc. a hydrocarbon and 02 
etc. — it is used. 

[0023] In order to explain this invention in more detail, an example is shown below. Of course, this 
invention is not limited to these examples. . : »•■_*. 

[0024] . ,« 

[Example] By the ion plating method of an example 1 high-frequency-excitation method, membranes 
were formed by using glass for a substrate and using resistance heating type PODO for an evaporation 
source. The condition is shown below. * • ' 

[0025] . i 

A preliminary exhaust air degree of vacuum The degree of vacuum of 1x10 to 5 or more Torrs _ 
Introductory gas pressure 5x10-4Torr The class of introductory gas Ar, 02, CH4 Substrate-evaporation 
source distance 20cm Substrate temperature room temperature Evappration source heating 
temperature - 300 degrees C High-frequency power 10, 30, and 50,100 (W) 

Evaporation material It sets in said chemical formula and R is a methyl group. Methyl, system silicone 
resin (the softening temperature of 85 degrees C, white, 101-105 degrees of contact angles, with water) 
High—Frequency power was changed about each gas of an argon, oxygen, and methane by the above, and 
membranes were formed. In evaluation of a surface characteristic,, distilled water was dropped at the 
front face with evaluation of the degree of hardness in the .scratch test by the pencil degree of hardness, 
and the contact angle was measured. Drawing 1 shows the result of the scratch. test by. the pencil 
degree of hardness; • - v o-«c - *!»;•.- - - S . -.=w : ; '->. r»» 

[0026] moreover/ the degree type corresponding to [ the surface wettability (alpha), which a contact 
angle (theta) shows is one of the indexes which show dew condensation tightness and fog resistance, 
and ] drawing 2 — although it was computable alpha=100x (1+costheta) / 2, the evaluation result of 
such contact angle (theta) **** wettability (alpha) was shown in drawing 3 , drawing 4 , drawing 5 , and 
drawing 6 . •>•-•. • ' mi-r . v i ■ " t , : ,.r- • ; -r ■ .< 

[0027] In addition/ the data (inside of drawing: AO)' based on vacuum evaporation technique were also 
shown in each drawing as an example of a comparison. : - Ic. > 

[0028] In order to obtain the organic film'of a hydrophilic property from these results, it turns out. that 
the property excellent in the mild discharge before and behind 50W of high-frequency power using 
oxygen gas is shown. What depends what.the degree of hardness at this time is set to 9H, and is very 
high and depends the adhesion over a substrate on vacuum deposition by the squares test by 
Scotchtape of 1mm angle on the high-frequency excitation ion plating, method although that most 
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dropped out did not have dedropping anything of conditions. Furthermore, although the exhalation 
blasting test was performed, the sample of dew condensation prevention and the antifog effectiveness 
"formed by which high-frequency excitation ion plating method was also good. 

[0029] Moreover, when membranes were formed by methane installation, the hydrophobic film which was 
* [ / more than RF power 10W ] excellent was obtained, and it was checked that a degree of hardness 
also increases with increase of power. 

[0030] In addition, it is as follows when the measured value is indicated in more detail to be the 

conditions of membrane formation with 50W power by oxygen gas installation. 

[0031] 

Gas pressure 5x10-4Torr (02) 

RP power 50W board temperature - 400-degree-C membrane formation time amount 6.0-minute 
thickness 3600A contact angle (theta) 2-degree film degree of hardness 9H presentation ratio 0.68 
(C/Si) 
1.93(C/Si) 

The antifog effectiveness Exhalation test Good water resisting property With no change (20 degree- 
Cx18hr) 

In addition, RF power is changed and drawing 7 is 02. FT-IR spectrum of the organic film when carrying 
out plasma membrane formation by gas installation is shown. It turns out that there is no big change in 
an absorption property. 

Example 2 evaporation material was used as methyl phenyl system silicone resin (the softening 
temperature of 85 degrees C, white, 101-105 degrees of contact angles with water), and membranes 
were formed on the glass substrate. As the obtained organic film which was made for the membrane 
formation conditions and equipment to compound to be the same as that of an example 1 was shown in 
drawing 8 , the degree of hardness was high, and the good result was shown also in the adhesion test on 
the strength on a Scotch whisky (trademark) tape. Drawing 9 shows the contact angle (theta) when 
changing the class of introductory gas in this case, and power. 

[0032] Like the case of an example 1, a hydrophilic property and a hydrophobic property can be 
controlled by modification of conditions, and it becomes possible to make dew condensation prevention 
and the antifog effectiveness good. 
[0033] In addition, drawing 10 shows an IR spectrum. 

Hexa methyl disiloxane was put into example 3 evaporation material at the flask, and the exterior was 
heated at about 100 degrees C. Bubbling is carried out with oxygen gas, and it introduces in vacuum 
devices, and is 50W. Membranes were formed on the glass substrate for 20 minutes with RF power. 
[0034] The contact angle of the obtained organic film is 4 degrees, and showed dew condensation 
tightness and the outstanding antifog property. Adhesion reinforcement is also good and cloudiness was 
not generated by the exhalation blasting test, either. 

The polycarbonate was used for example 4 substrate and other conditions formed membranes on an 
example 3 and these conditions. This membrane formation was able to be formed without completely 
giving a damage to a plastic plate. Moreover, adhesion was also good and small profits did not generate 
the squares test by the scotch tape at all, either. The exhalation blasting test of dew condensation 
tightness and fog resistance was also good. 

In example 5 example 1, plasma membrane formation was carried out in the conditions of RF power 
100W and argon gas 5x10-4Torr, and the organic film of 3500A of thickness of 87 degrees of contact 
angles was obtained. 

[0035] It sets on this organic film and is CF4 further. 3x10-4Torr installation was carried out, and 
plasma treatment was carried out. It is drawing 1 1 (A) which showed the relation of the contact angle 
(theta) of the organic film and RF power which were obtained. [ more than 150W ], the contact angle 
became 10 degrees or less, and RF power showed the big hydrophilic property. 

[0036] Moreover, it is CF4 similarly about the film of 35 degrees of contact angles which carried out 
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plasma membrane formation by oxygen gas installation. Plasma treatment of the gas was introduced and 
carried out. The contact angle (theta) became 2 degrees more than by 200W f and dew condensation 
tightness and fog resistance became what was extremely excellent as shown in drawing 1 1 (B). 
Wettability (alpha) became 100%. 

[0037] Drawing 12 illustrates the transparency property in the light field of the organic film of drawing 1 1 
(A) and the (B). Membranes are formed using oxygen and it is CF4. What used and carried out plasma 
treatment showed 90% or more of outstanding transparency property in all fields. 
[0038] 

[Effect of the Invention] It considers as the dew condensation prevention by which it excelled in 
endurance or adhesion and a hydrophilic property or hydrophobicity was controlled by this invention, or 
antifog material, and the useful organic film is realized as explained in detail above. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In the example of this invention, it is the related Fig. having shown the relation between the 
high-frequency power when forming membranes on a glass substrate by using an evaporation material 
as methyl system silicone resin, and surface hardness. 
[Drawing 2] It is drawing explaining a contact angle and wettability. 

[Drawing 3] In the example of this invention, it is the related Fig. having shown the relation between the 
high-frequency power when forming membranes on a glass substrate by using an evaporation material 
as methyl system silicone resin, and a contact angle. 

[Drawing 4] It is the related Fig. having shown the relation between the wettability in the case of the 
argon gas in the example of drawing 2 , and high-frequency power. 

[Drawing 5] It is the related Fig. having shown the relation between the wettability in the case of the 
oxygen gas in the example of drawing 2 , and high-frequency power. 

[Drawing 6] It is the related Fig. having shown the relation between the wettability in the case of the 
methane in the example of drawing 2 , and high-frequency power. 

[Drawing 7] It is FT-IR-spectrum Fig. of membrane formation in the case of the oxygen gas in the 
example of drawing 2 . 

[Drawing 8] In the example of this invention, it is the related Fig. having shown the relation between the 
high-frequency power when forming membranes on a glass substrate by using an evaporation material 
as methyl phenyl system silicone resin, and surface hardness. 

[Drawing 9] In the example of drawing 8 , it is the related Fig. having shown the relation between high- 
frequency power and a contact angle. 

[Drawing 10] In the example of drawing 8 , it is FT-IR-spectrum Fig. in the case of oxygen gas. 
[Drawing 11] CF4 It is the related Fig. of the contact angle and high-frequency power in processing. 
[Drawing 12] It is the related Fig. of the light permeability and wavelength in the example of drawing 11 . 
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